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(54) SEMICONDUCTOR DEVICE AND MANUFACTURE THEREOF 
<57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of manufacturing a 
semiconductor device equipped with a buried Cu wiring layer which is low in 
resistance, excellent in resistance to electromigration and stress migration, 
and high in reliability. 

SOLUTION: An insulating film 12 is formed on a semiconductor substrate 10 
where a semiconductor device such as a transistor or the like is formed, a 
wiring groove 14 is provided to the surface of the insulating film 12, and a 
buried Cu-4 at.% Mg wiring layer 1.8a formed of Cu film where 4 at.% Mg is 
dissolved in solid is buried in the wiring groove 14 through the intermediary 
of a TiN protective film 16 formed by covering the base and side wall of the 
groove 14. An MgO film 26 which functions as an antioxidizing barrier to 
protect the Cu-4 at.% Mg wiring layer 18a against oxidation is formed on the 
Cu-4 at.% Mg wiring layer 18a. 
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mat, -r s mum h & #ist -r s £ m x u c v d m * m 
v^t, i o ±icmmm 1 2 ^gs-rs <a 2 

[0 0 3 8] &V*T*. IfeStJH 1 2 ±tc !7 * h- V ^ X ]- #] 

TIMMS1 2*»^fl«jC^>y^->^b> EIH?S14£J£ 
fiX-TS (BH.3#flS) o 
[0 0 3 9] .&V>T> iilfX/^'^ U V^ffi^fflV* 

IBMtl2&S±£* TiN (Sfb?-*» S«JH 1 6 

k *m t mmt s c u it h mm.m 1 2 ± <omm& 

2 fp tffiiSc-TS C i: *.|»±-r 5 fc»©.4fc«f«iWi £ bT 

[0 0 4 0] ftv>-e, y >^ffi#mu 

Ts *#^®ffl T i NfiMWR 1 6 ±{c C uM*C 4 a 
t. XOMg#H»Sftt^8Cu-4at, %M gl 

i e*j*!tu-*p t®i:i, «»awjan#T iw.«ai 

JStl 6 fc.£oT«fe;h/tV>SffiilS?tll 4:t*l£4> > C©C 
u-4at. %Mgll 8#JfcJ*$*VS„ i©h§s C 
u - 4 a t . %M gl 1 8 tX^>^'J >m8ro^ 
-y^KiibTfcfcs Cu-MgM^'-ys'K Cu^ 
— h±tMj^97tSfil/fci'-y9 K XfcfcC 
uiMgtd»(^-y»>*I^S (@5#I) o 

[0041] m^x°, %fc<n$mih&mm&.<pizi3^ 
Ts 4 5 0 °c<Dumr' 3 o #w©#w&3i:£fTt"s c u - 

4at. %Mgil 841i®il 4rtt7n-$tT, 
ESfl4ft$Cu-4at. X'MffJU Sfciot^ 

:®Cu-4at. %M 
gll8«I^¥aftt5. i©fc^s Cu-4 at. 


( 7 ) ft M¥ 1 1 - 1 8 6 2 7 3 
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%Mgll 8©i6^(±^/9 0 0°CT"&tK ttCufflit^ 
T?*<6 1 0 8 5"Cfcj£'VtffiVYfc«> > iCuIffl«^i 
5*ffi»T!+#fcS»&».#irt6fc&3. (El 6 #10 * 
[0 0 4 2 ] &V>TS flUJjfCMP^flJVVC* 
SftfcCu-4 at. %Mg«l 8*9*&«MHfe9ltt 
bs 4MUR1 2±M±(Z)Cu-4 at . %Mgll8S 
INftHKl « tSfc^fcttiVT* ^«K1 2±ffi 
*Sffl$fS 5 fit, «SJ&OTkB*st iNftHJRiL 

6Cj;^TMfc>ftT^SE^«i 4i*j©<^t;:, cu-4 

iff at. %Mgil8^#^*, ^(OSiRSfl 4f*JfflC 
u- 4 a t . %MgI18*>^5Cu-4at. %M 
gli*18a*»«t« (H7«W) o 
[0 0 4 3] 0 1 t^-r^^H©^ 2 ©MB 

Stic*. 08-Ell 2*fflViTR»t5. ±130 
2 n«£ bTs 1 0 ^1 

£©¥»#*« 1 O±fc:0!|*.«CVD&£fflVAT 
MMKK 1 2 (H8#l) o 

[0 0 4 4] ifcvas ±I3EI3 fc^-TX?l©^i:|Bl« 

ci*tfc7;t usi*/**— ->^u mum 
*Mp*tt8i/^h^^*-> ass*** 1 ) 

mi 2*®iRe<](-ji^5 : ->^bs mumi 4*»jgw-* 

CH9#)R[) o 

[0 0 4 5] &1^T% ±§30 3 fc*tXl©»^tfli 
1 4 (Dtt^RVttM^tfStStmm 1 2 *B±t T 

iNfiiii 6*mm-r& m i omm) « 

30 [0 0 4 6] <^;V^T% V>t>«>$?®MX^ s» ^ 'J >^7*^^ 
fflV^T. fiWIl 015 0 OXXDMBHzMmt^-teifi 
mW±m<D T i Nfiil 1 6 ±fc C u - 4 a t . % 
Mgll 8«JftM^-«. -©fcg, Cu-4 at. %M 
g «t 1 8 © H Attffi 9 0 0 *C "C % 5 .s jU C u © 8b&T- % 
5108 B-Cfcit^TfiUC^JiP^ 1 0* 

»3> «ft4ffiCai$nsCu-4at. %MgI18 

u-4at. XMgiti sci^-t^caiaas^T 

40 ^© Cu-4 at. %MgI18IIi)S 

CB9 1 1#JR0 . 
[0 0 4 7] ±IBH7fc^-rxgCD»^-i:Bltt 
icbT, CMPS^ffl^T, ¥S-fb$tvfeCu- 4 a 
t. %MgMl 8MTiN«IKl 6*i»^l 2± 
BAsSm-TS U KiRJK 1 2 ±®±© Cu-4 

at. %MgIl SSVTiNffilll 6SMCi£ 

ts.. * its sa«^?» i 4i*)©^fcT i Numm 1 6 * 

^bT Cu-4 at. %Mgl 1 8 ^©C 
u-4at. %MgI18A>&i5:5Cu-4at. %M 
50 gESIH 1 8 a&^J5£-r& (H 1 2#M) » 
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[0 0 4 8] «±©<t^ C**JkJg»t«S***«« 
ti otitis 8»a»»*®Kj»'Jii:bT> 4 at. %<D 
Mg^Hi^tlTl^ Cul^^^§ C u - 4 a t . % 
M gEWJI 1 8 a vy£ tiT u 3 C C * ft ^ M;U£ 
CutM gh(Z)^» ?)§5MgCu2 
J: 6 * si 1/ ^ > D 7 Y if 1/ - > a 

[0 0 4 9 ] *3fc % SB«» 1 4ACD«IISTF|Kff«&t 
Jfiltlft 1 2 h;S«$t 1 4 ■WteH»"»*.:h,fc C u - 4 a 

t . %M gia^S 1 8 a 4:©|»fc T i Nil! 1 6 
Sbt^SChia ^ CCDT i NftlKl 6l:J:oT 

Cu-4at. %MgSiI 1 8 a*©Cu3bs.<e«l8 1 

[0 0 5 0] 1 

«IbfeCu-4at. %Mgil8*«Ii:<J:o 
T7D- **TBB«#I 1 4rt*^fc«»aA/t?-U*a 
Kfc* C0Cu-4at. %MgI18©M«Cu 
CDffl/atlt^Tfi^C £#>£>^ <* Cu 'ft &fgS 

y 7d-c > .i/XT>f a > if scd m r ^ 

[0 0 5 1 ] *^a6»»t»S****'«©»2 

Atttt* m*±miz, c u - 4 a t . %m 

gUl 8ft«lKt"*j«EKU aHR*JDlftl/ft#6^^^^ 

■££fc«klK Cu-4 at . %MgJB|l 8CD«JRkBIW 
fe: e u - 4 a t • %MgI18 ^Si^» 1 4 rt-fc 7n- 
£tiTs .£JK3i 1 4ftmKl»a.*nTU5l:» 
fc> Cu-4at> 0 /oMgil.8aB^¥afh$ti§C 
±B*l©«»**fc**taCu-4ftt. % 
Mgll 80«X|i^Gu-4at. %MgKl 80 
URjR 1 4 W-%<Z>«»&#»TF¥fifcx«fc<D 2 Iftt 

[0 0 5 2] **aB»»fc*lf^Ttt^ 
S©lilhlT4 at. X©Mg#H***tT.V^C 

6 tiT V> £ #s C u 4 i: f £ ffifHH K H S8£ tiT ^ 
£Mg0jgftli4 a t . %teR*£ti« *<zrCttfc-< s 

[0 0 5 3 ] Sfe, CuS^*fci"SIB«a^HS^tt 
TV^^I^bTs Mg0ftt)6tW.*tfAgs Als 
As N Au, Be, Cd N Cr, Ga, Ge s Hf, H 
g^ I n> Li> Mn, Ps Sb N Si, Sn, Ti s 


( 8 ) Hl¥ 1 1 - 1 8 6 2 7 3 

Tl> XiiZrT^otiiUo t*l6©7C**C-u:R 

* S: H JfrT S WH * * fc* C ul* c: B »r « - 

[0 0 5 4] f bt, d-*t.605£»*CuBilMifcH* 

its Al0l^l;(i 1 9 . 5 at. %»T> Ga®|# 
■fctt 19. 5 a t . %£TF> G e CD»#^« 9 a t . % 
70 HT, I n©«^CI4 3 a t . %^T> L i 

6 a Sat. %«T> Si0l^:ii8. 5 at, %£X 
Ts Ti0«^i:i±lat. %£TF> Zp©»6fctt 
0. 14 a t . .XfilT'ffAS^'il^K^^ftSCtCa 

So 

{ 0 0 5 5 ] S £ N C u - 4 a t . %MgI18 .©Jfcfig 
ffih bt^^^^ y >^}££/Bvyt*a£#^ y 

to ft fc. ■ « i tt C u cd -f ^ > * ^ x ^ - fcf - A a 
Mg0^^>^7^^-e-A 2:**»#:aC4B 1 0 ±t? 

^^WftSftlOi^II^fsm Cucd 
* £ sRX ^ C u £ M g CD & jK% 

*tfeMg7c*i**i»ifi i o±-c 

m g ifJffl*:* tit s c uiiMV) s ^ 5 5r ^> 

3 C U JK * JB V> * U — If 7 ^ V — > 3 >Tfi^, cuf- 

h ^Ml^l/-f77l/-^3>hMg^^^ h 

* ffl \ ^ V — If t 7 1* - 3/ a > h * 1 0 ± T 

[0 0 5 6 ] S a£.«AH.fcfiRMl/& C u - 4 a t . 

cfcV^o dCD«-&fc{4, Cu-4 at. %MgS 1 8 ©BE 
^ 1 4rt^.CD«»a*»tt#HfcAffft*©kft^« 
[0 0 5 7] EMI 4rt^ffl^5i*tl/cCu- 

4 a t . .%'MgBIl 1 8 a 2;«flUI 1 2 fc©WC^«6 
^f^Ihbt T iNSlll 6£fflV>TV^#s Ti 
Nftlll 6^m^$tL^4)CPT{4^<> Cuh^jfe^ 
•T> C u - 4 a t . %Mg SESIB 18a hMMiMl 2 
©«fISTJ c Cu-4at. XMgSM 1 8 at©C 

feti«<fcV^o T i NffiM.il 6 CD f6 to ft fc, 0 

fc^»JP>H MA^Ua>E aMtr^^>«, ^fb 

5r > S<b - tI- ^{b ^ > » £ ft s v vt * .J: 

5^7 l^o 
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[0 0 5 8] tfe, t i -Numm 1 6 (Di&mmt it^ 

I o o 5 9 ] (s§ 2 (Dmmnm) m i 3 2 
© n « 2. jmmkkb * *■« mmx'Sb y> , 1a 1 
4 ~h 1 9 i±**t**vH 1 3 iz^-r^m^mmom 1 © 

SIS«4Ift5fe»©Igiffl0t$!)v E12 0- 

mmmx$> *> s m 2 e ~n 3 0 a*n*nsR 3 ©s^t? 
8t*«j«-r*&«&<oxe»fBia7J»a, ±f3Eii 

^ 4 f* bx ssfl§ 4 «»&-r S . 

[0 0 6 0] El 1 3 testis ck 5 1 0 

m 1 2 saat emmi 1 4 jwetoij$irv**>*. * u 
t> zoommm 1 4 mzit, mmm 1 4 ft©iist;i 

ffi^IoTV^T iNflSl 6 £^bX, Cu-Mg 
ffi8Wg2 4 a^ffltoa^ftT^S. ^©Cu-M 
gE^JB 2 4 a li N 4 a t . %6lTfflM g #Ift$4ir 

IS&$*VTVv;$Mg©fii»4Cu-MgIIiglg2 4 a© 
Slffii&fg £ *St,>T S5 < s F*3nBfcff < C^'qT ffiT b X V> 

[0 0 6 1] El 1 3 iC^-T**#:^S©B 1 ©S 

misters Ell 4-01 9*ffiV^Tlit3. # 

.K.*VATJK«-r*.E*JBi:*^i*f 0iJx.iiG V 

DiS^T, 3£HMMK1 0-tt«Sll 2 *i«t 
3 (El 1 4#B8) o 

[0 0 6 2] & V>X, 1 2±C7*b 1/ J- #J 

TlfilMtl 2*3HiRl8fc:xy*->^U I3Sg??f 1 4 

M-rs m i o 

[0 0 6 3 ] &V>X, ^ISX^-y^'j VT'MfflM 

mmm 1 2 &®_tCs t i n&mmi 6 & 

*>\ I©T i NSli 1 6 fis &©IfIfc£V>TJj&ffii-f 
S*f6CuSli:fg«ll 2 fc©«*ffi*m»t-r*ifc«6© 
m^iBSlfWCuJK^fflCuM^©^)^ 1 2 ^©16 
K±T S fe «>©46iSclS5±Ji t: bX«tE-T 3 * ©X & 
* (El 1 6#M) o 

[0064] &v>x, makx/i y * u >vm%m^ 

X. aS<fc£ffi«DT iN«l 6±fc«CuJ«2 0*fifc 


( 9 ) #SB¥ 11-186273 

0#ffcfifc£*l3o 

[0 0 6 5 ] MV^Ts W^/<^^y>^*WV->T> 
SM9©ttCuI2 0±H: > Cuitfit:4at. %© 
MgtfTO$tlTV^Cu-4at. %Mg#JP2 2S 
«»tS. £©£:£> Cu-4at. XMg(W2 2t 
X^v^'JV^tSSffl^-y^'b.ilLm Cu-M 

^MV^-So CdbX, «CuK20fcCu-4at. % 

we mm 2 2k.&micmMuxmm-r& mi 7# 

PI) o 

[0 0 6 6] &V>X% SBE©#®{bffij?fflmf C*JV« 
tv 4 5 0°C©?g|gT-3 0^Sffl^®«4ffV\ 
tlfciCul2 0MCu-4at. %MgfR2 2$ 

^*i 4fit7D-$t5. ifflh^, yyu—mm. 

ttitSIWS'fittfli t «t S ^MffiiSC t «fc o TStff "I" S ^ 
*e>, fI$tlfc«Cul2 0M Cu- 4 a t . %M 
20 gfI2 2©£#©»j&**ffi<fc< ilfes ^©2J««iii 
©affifjjffi C u - 4 a t . %MgII 2 2 ©lfc^#^ 9 
0 O 'CilMCu ©!»;£•?& 3 1 0 8 5 'C tlt^Tffif>fe 
», XSBE16 lc^tXSfflft-&i: PI^ICs iCu©'J7 
n— S*<t t) i fo{gl'>?aft4 5 0 °C£UoM& fc43V->Ts 
M*n&«CuI2 0SffCu-4at. %MgfI 
2 2ffliB«pl 4ftA0'J7O>- 4ff-5Ci:*Sqrffifc«: 

o 

[0 0 6 7] Sfes :iOifflll:*Mli, Cu-4 a 
t . XMgl«2 2 ^OM gJjR^TJBfflfJSCuJI^ 0 
5<? |J^K:^6^RbTV^< «I$llfciCuI2 OMC 

u- 4 a t . %Mgfl2 2tt-f*fb^ttTs Cu-M 
gP2 4 8P^> £©Cu-MgI2 4f±, 4a 

t . %jy.T©M&Asa^^tlTV«SCumT?$.oTs * 

[0 0 6 8] LT, «i^tlfc«CuI2 OStFC 
u-4 at . ^MgI12 2*s»J 7»- *tu» -Wb$ 
tLTC Cu-MgJ&2 44Jg^U :0Cu-Mgl2 4 

ti^tiSi i 4rt4a«)3i^T"b*a tat:, cu 

45 -MgI2 4aM4¥afb-rS (EI18#M) . 

[0 0 6 9] m^Xs MiKCMPiSM^'r, ¥Sfb 
JMCuMgI2 4*fflA»6WJi*WI8&bx -ttUlt 1 
2±M*saiarstT^JKl 2±I±fflCuMgI2 
4MTiNSlIl 6^S^:l:MtS. fbt^ AO 
SSWJSMAST i NUmm 1 6 t AoTlfciliT^Sl 
^»14f*Iffl^fc, Cu-M«*2 4*a#$t, C© 
gBiUpl 4ft©Cu-MgI2 4*«,)iaCu-Mgl 
IIS 2 4 atMta (Ell 9#M) o 

[0 0 7 0] EI 1 3 e$-r^MM&S6>8.2 ©s 

50 Ji^fSt* s EI 2 0-EI 2 5 4ffiV>Tmi«-rSo 5feT> ± 
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mm i 4 t*tJ8®i^i:B*t it, i 

[0 0 7 1] ifeV^ie, ±13® 1 5 fcjStXfiOi^tB 

p*wnWJ:r*vy^>^a'-> (m^-e-r) 

mm 1 2 *«iatic* vfv^u mmm i 4 tawtr 

5 (8 2 l#iS) o 

[0 0 7 2] ifet^-e, ±13111 1 6 t£7j%-?-Lm<DM£ikffl 
ffitz LT„ >y * 'J >^Mffl^Tv BSHit 1 4 ©« 
S&Vtt9f*«ftlM*K 1 2*Sf±fc, Ti NSIIl 

6 4«It5 (0 2 2#M) o 

[0 0 7 3] #^T% X^>v;S";>^*M^Ts *#: 
r£BD© T i 1 6±t«Cui20«ItS. 

WIMIWTiNflll 6 1:^^8 
.t>ftT^SKi»Sll 4rtfc** C©«CuI2 0 
(0 2 3#M) o 
[0 0 7 4 ] tiSUZXyPV >^Sc*fflV>T> 

44^t#:*« 10 4 5 0 0'C©figtilllb4tf?>, 
:£8J©iWCujK2 0±fc N CulW:4at, %©Mg 
tfI*.$ftt^SCu-4at. %Mff«JK«J£M-r 

Bi£»fcioX»iff^-Sfc*fcs IIIOCu-4a 
t. %MgilfflM»9 0 0"CJ:«i6CufflIjSt$) 
510 8 S-CfcJfc^TffiV^it^s 1 0 4 

iaSfifciP^bfc?K^T-Cu-4 at . %MgII*X^ 
y^y V^-rSdfcirif), Cu-4at. %Mgfl 

(E>mmtmmviz<oc\i-4: at. %Mg»«tRw*© 

[0 0 7 5] C©.E5fi;*/W* 'J >^©«$. Cu 

-4 at . .%Mff»il + <OMs'.Jg( : P4*T»©ttCu»l2 
0i£iCffifS[l>T^<fc«K «CuI2 OMGu-4 a 
t. KMglMli- fcikStlT* 4 at . %Ji*T©Mg 

< t:fotfiTl/tWSCu-Mg)i2 4 ilJEtSo 
[0 0 7 6] iHT, MlCX^-y* y >^£*ifeMC 
uI20MCu-4at. %MgII^SI^^'^ 

y >^ii:'j7D-^ii, -ft{b£*iT Cu-Mgi 

2 4*MU u®Cu-MgI24ti-Dtliiil 
4l*lSiS)MT-Lt5tSC, Cu-Mg«2 4gf 
#¥Jfifb£tlS (BI2 4#ffiO o 
[0 0 7 7] *UT\ ±bB0 1 9 C^-rigCl^tiB 

2 4OTTi NffiIIl 6««UHK1 2±I*sSat2 
Sffflb, *iI12±I±©GuMgI24S?fT 
iNriI16 t^CMtS. ?bt, «SXVJS 


(10) fMf 1 1-186273 
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WTiNfilll 6 Vl£vTmt>1XT^Z>mUmi 4 
fi0»l:Gu-MgI24§i#$ts :®Cu-Mg 
H2 4.*6SSCu-MgB«l-2 4a*»«t$ (0 

2 5 #«o o 

[0 0 7 8] &fcs 0 1 3 i;fvt*f#SgfflS 3 ©» 

jg#&4> 02e~i3 otHivrgurrs. ± 

20 fc*«Btl 2«Jgj£-r$ (B2 6«) „ 

[0079] *v*tRs ±ibh i 5 izm-r^mcom^tm 

«CbT, 7th'jV^'7 7<fMil ( M > ii!12 
±CWbfc7t > l/^>ii£^-=>^U ESI 
•t*af]:t«v^h^-r> (B9*#-f) 4£M£ 

ifii 2 4a^t^y5 L >^b> Ha«g»i 4^Mt 

S (12 7#M) o 

[0080] ±mm 1 e tm-f is<Pt*tn 
20 %uwm i 4 aammRTimm^tsmmm 1 2 sa±c 

t iNftlKl 6%m&-t2> (H2 0#M) » 
[0 0 8 1] glX^y^ y >yMiWt v 

10450 o-c©fig£;&p§&L&*^ 
MOTiNilKl 6±£S*Cugjt4M«|-rSo HV» 

0450 o*c©fi«fcanf?&u&#£K iMi©«eu 

P±Cs Culifl:4at. XCMgisfg^atUS 
Cu-4 at. XMgHRtrtRtSi. Cfflfctx U7 

n -mmtiz tiausitfc £ «t 5 mate m k «t -=> t mn 

30 ?2>£&£s SM©Cu-4at. %Mg*I©i^ 
»9 0 O-CfcttCufflKl^T-feS 1 0 8 5-Cttb^T 

fgv>£ k.*e,s *#».as» 1 0 *iatfifcanM/fctt»-e 

iCuIMCu-4at. %MgIM^;t.^'J> 
^■rsCfctJ:!), Cu-4 at. %MgfI©iI^ 
PflticCffiCu- 4 a t . °/.MgIISV-eoTI©i 

cui2 o&mmm 1 4^70- $tvs 0 

[0 0 8 2] Cu-4 at . %Mg»K©iSfi^ 

V Cu-4 at. %Mgiltf©Mg 

Jl : ?* s T*©ttCuJ^*{Cffii!cbTV>< iCul 
4(7 MGu-4at. %MgiI»- ^b$*tT> 4a 
t. %JJlT©Mg#.B^£*tTVASCuJ8T&o-T\ * 

© e u sic ;bs& $ *tt v> s m g © 4gjSc*s mmMmz *$ v •> 

Ti«<s rtgBiCff < CfctfiTbtUSCu-Mgl 
2 4 

[0 0 8 3] ;ht, mbcx/W * y >^^tifettc 

u!2 OMCu-4 at . ^MgSSSItfiSfi^W* 
'J >^©.|«fcy 7U- -M^tlTCu-Mgl 
2 44MU ^©Cu-MgI2 4fcJ;oti8il 
4«*i»a^bS?i:«l;, Cu-MgI2 4II 
5(7 #^tI-fb£*lS (0 2 9#I) o 
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[0084] ±130 1 9 izm-t^mcDm&tm 

stilts mmmi 2±i±0CuMgi2 4MT 
i^T iNsin 6iz&^Tmt>tiT^&mumi 4 

f*I<D<frk:, Cu-MgI2 4IS#^fs ClcDCu-M 
gfi2 4iP^^I,Cu-MgigI2 4 a£JfM-T3 
(0 3 0 #Jffi) o 

[0 0 8 5 ] u±<d& 5 iz#nmMMK&z>*mfomm 

Iz&tHS, MtbTLfrX&co&mMtlsX* 4 at. XW 
l^tlT*5iK Mg©lg/^Cu-MgES12 4 a© 

s z. £ ^ > mx « cuhMg £ a s m 

gcu 2 E«a©»^*t)%fiffi-K;Tfes©^&e)"r> 

±1211 1 (DMMMM tt(^Cu~4 at . %Mg KiH 
[0 0 8 6] £fc> BBSP 1 4«<DflyS»tJfJgffi*3&*r 

mil 2i:siti 4«K«i»a**tfccu-MgB 

112 4 akCDlBtl-T iNftlJRl 6iW^Sl/T^SC 
«!24a*OCu 1 2 £ .i: iMS 

[0 0 8 7] m&s *%Mwm\z$h%>*mfomw.<Dmi 
(Dmmxmz&tiit, x/i?*v >?mz&*)&fo±m 

CMUt«Rbft»Cu*2 OSirCu - 4 a t . % 
MgII2 2*7n^t, -MLTCu-MgI2 
4*JK«U ^(DCu~MgI2 4tiotBlil 4 
ft*-ft*fc«»a^T! b * a 2 H»i§©a®«© 

Cu-4at. %MgiI2 2<DM&ftmCvL<Dmmz 

CU g|0ffif ^i±« C ttf t |§c *fc> 7j< 

[0 0 8 8] *^«IJK«fc«S**«:*«(©»2 

©«a*aeictitii> «cui2 omcu-4 at, 
%Mgii * Mfo±m izm \zmmT s *nm\, 
ft#^;w* y >y*ff y 

WCu-4at. >SMtf»«*J(UH-a s: 
Cu-4at. XMg»K0>.fi8J«i'kHKpfciia>Cu-4 
a t . %Mg»lMf©Ti0i«Cui2 0#S«tiff 
14rtfc7n-*ti» -M#ixfcCu-Mgl2 4* 
:0Cu-MgI24(aoTllll 4W4 
8±te»»k^U8^fc#*: N Cu-4at. %Mg 


(11) nrn^l 1 - 1 8 6 2 7 3 

20 

J:B» l©«t**fc*«"SI*CuJR2 0©*jRxSi: 
C u - 4 a t , %M sM 2 2 ©«ixfi tM C u JK 2 0 
WCu-4at. %MgiI2 2^-«blfeCu- 

Mgi 2 4 0 assist i 4 ft^atoa^atfspfflftixa 

■fc© .3 184 2 Xlt *oTff 3 Z k^RfJBfca 5 ^ » 
Jixg*«i«fttSi:i:#7.85. 
[0 0 8 9 ] *l«Ml:i5*iftiS©I3 
0SI^SCJ:Wt iCuI2 OMCu-4 at . 

ui£p>x^v* y>y*fr3 y >^'tt*.9 

V^tttCui2 0MCu-4at. %MgfIi^I 

**#1T3 iCul2 O^TTCu-4 a 

t , %M g»R®ftfi;<yi v * y >y41IS5tff 5 d 

[0 0 9 0] to*. *»ii:*v^(t 

^©BBSSJi hlT4at. XfiiT^'M ff #B»**t"CV> 
20 SCufi^^fe§Cu-MgSiI2 4 a^MW^tlT 

to*)£ % ixMAg, AL As, A Us Be. Cd, 
C r. G a, G e, Hf N Hg s In, Li, Mn, 
P, Sb, Si, Sn, Ti, T 1, XB.ZrTf*oT 

[0 0 9 1 ] Gu - 4 a t , %Mgil2 2 (DM 

v>#mzmM$ti& i b<Dx*izte^<> z<DXJ+v# y> 

^Mg©^ft>^7^^-if-At§*iftiIi o± 

40 ommmfr «%^ffccusihMg * ms 

»**&Mg7c*k**#*at4El OlTlMt^j 

^S-CuI*«^S»/ — if r ^ U — > a > C u ^ 

— >? v h SfflWfc l/ — if T 7\s—'$s a > M gr ^ >f y 
h^fflV^fc^-ifT^V— ■^3>i:**#.(*:a6« 1 0± 
tll^fSSS^s G V DS^> »otffittif*fliV> 

[0 0 9 2] SMBMlbfe2IiI®«C 
50 ul2 0STFCu-4at. %Mgfl2 2*7D^ 
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«ff©#iHbtt# HM©^£> D t^ i«5£E©#gHbt43f B 

Cul2 O&TFCu- 4 a t . %Mgfl2 2 i^-fb 
$tlfeCu-Mgi2 4©M*1 4rt^ffi«toji^ 

[ 0 0 9 3] Sfes IESi§l?» 1 4 ftCSfej&ttlfc C uM 
gia^H 2 4 ai;*g«UHl 2 h©^f^ffi£t>-3Jlli:b 
TTiNSlIl 6£fflUTVA3#, ^©TiKSDi 

1 6 v 5^. M*«sfb'> y 3 >m, mmti; y ^ 

^;t/$lfti^ CuhSii&-Mr-r, C u-M glMIJl 2 4 a 
hrSfiHUgll 2 tfflf«ISO t Cu-Mgl®12 4 a'ffJ 

© c u cdi&hr i 2 *-x©i!&iScis5itji t bratgt-sis 

[0 0 9 4] Sfc, TiNffilI16 0MiiJ:bTX 

M^n^^cox'itta <, m tut c vvmzm^x & & 

[0 0 9 5] (^3 mmnwtM) 0 3 1 »*if ©f 3 
©nsfi^ic^s#*^a«:^-r»fffliiiT-ab ») s in 3 
2 ~n 3 8 {±^1^*10 1 3 izmt ^mi^mmomm^ 

~0 1 2 ©*^#:^g©^S*^PI-©S*iCi±l?l- 

©^■^^ftb-r^^^BS-rso 03 lc^^tis^a 

•2) o 

[0 0 9 6] i©^JK 1 2^fflC«, IBS* 1 

4*5J?^^tlTVxS„ fit, COffiiMft 1 4«{Ci± s 

mum 1 4 rtcasswaffi^ao-rv^ t i n<s^ 

le^lt, Cu-4at. %MgBBiigJB 1 8 atfiffi 
#>&i:*UTV^o Sfcs MUSI 1 4rtfc«K)ji*tlTV^ 
5Cu-4at. %MgKSJ» 1 8 a±iC{*. Cu-4 
at. %MgR*SUil 8 a©gHb£ESib-rsfcS>©^<; 
7i: Lt«lt5S$ 5 nmiIOMgOM2 8#JB 
J$£tl> Cu-4at. %Mglfiil8aSI^I^ 

[009 7] h.3 1 t^-r^##««©»jfij&at 

4, 03 2-13 8*fflV>TISWrs.* 56 "Tn **** 

«i otiiii, h7>^^^fo***i? 

V>T * *MMfc3S« 1 0 ±fc«S*M 1 2 mmiTZ, (0 3 
2#M) o 

[ 0 0 9 8] *V%T\ 1 2 ±iZ 7 # y VPX hM 
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BBS«*MPg|5i:-rsi/^X (0/5 -a- -r) * 

-c«tjni 2 ifeaURffiKsy ^ ><^u ias?s i 4&m 
j&rs (B3 3#d o m^-e, m7Li£z^v?v>'y 

i^fflwt, iMIt:, fiP^SBS*l 4©«SJ&OTl; 

m^tsmmmi 2ti±t, TiN«ni6^i 

-TS (0 3 4#j£0 o 
[0 0 9 9] MZ-UZ^v* V 

i<7 Ts *#:£®© T i NfiH 1 6 _h£ C u - 4 a t . % 
Mgll 8^JESMt--So £©£§. «SST>*JSB*ST i 

Nffisjwi 6iz£~?TW.t>*iT^z>mmm 1 4^{c*. 

C»Cu-4at. XMgll 8#ft>J$£tl& (0 3 5 
#Jft) » &V>T^ SB£©«<btt#Bft#fc:*5^-T\ 4 
5 0°CCDUe.T" 3 0^-P^©^Saa*ff VK Cu-4a 
t. %MgJHl 8*83^1 4F*j£7P— $-frT, IBS 
|14WCu-4ai. %MgI18tj;-3t^t: 
tS«>3&A,T-U3;3 ;©Cu-4at, %MgJH 

1 8mffi1t¥mkT& (0 3 6#J1) „ 

20 [oioo] &v>t% #|J±(^cMP?^4fflv^•r^ ¥±a-fb 

?|ifeCu-4at. %MgIl 8 SM*> ^W^^MSo 

u le^Mi 2±®*sstts-r5 *^ig^ i 2±b±© 

C u - 4 a t . %Mgl 1 8 HXFT i N 16$^ 
ifefc»*t-So f it, <8IS&TFJIoffi#T iNftlil 

6 1 ^^>xmt>nx^?>muM 1 4i*i©^{c:, gu-4 

at. %MgI18«#$t, ^©BB«^1 4f*J©C 
u-4at. 54MgI18*feasCjl-4at. %M 
gEil 1 8afMt5 (0 3 7#jPS) o 

[oioi] di^r-s mm so o°c s mm^-s. ixio 
30 -hooT(Dmmmm%*\z^Tmwm*'rt ot, cu- 

4 a t . %Mg@BSJi 1 8 a tHS^tbTtvSMg^ G 
u - 4 a t . % M g I3S« 1 8 a t £ T" Jfeifc:* 
^©Mg^iltR^mftLX, Cu-4 at. %MggS 
mmi 6 a«fcMgOfil2 6^Mt5. 

[0 10 2] BP*., ^©^;!aa©S©^^£E 1x10 
" 6 Toortt, M«5 0 0°C}^*3V^T, CuWMgSA - ® 

u-4at . %MgiHSJll 8a0iM*teu*si 

fb^tiTs ^©K-fbt;T»fe5CuOXi*cu02 (®<b 
4<? m) ^SfiK^tiSo ^ffl-^s c©^5!ia^cip^?,n 

fcai^;i/df— CJ; t) Cu-4 at . %Mg@B^Ji 1 8 a 
CH?§^ttTV^Mg*sCu - 4 a t . %MggBStJS 1 
8 a^Sfcfr'ifefCUT < 5. ^btifflMglifffli 
Yb^i*^©1gJpe c u cDmim^Mcon 

f lfix^M-i <fe)/h^i^i i:ipe», Cu- 4 a 
t . %M gESB 1 8 aSat^^^tlfc C uOXtt C 
u0 2 *M9gLT. Mg©^bt|-eafeSMgO**J5£t- 

i5u, cu-4at. %Msmmm 1 8 a^® 

C^TMg#S*Rl^gHb;*;JXs MgOM2 6#B 
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[0103] ft:fc\ C u - 4 a t . %M glli 1 8 a 
IftCioT^SlSftSMs 0AJK2 6 5 nm 

MSm^mmtemx&ZZiifrb, Cu-4 at. %M 

trrs (@3 8#i) o 

[0 1 0 4] tt±0i^ 

£J;ftl<£, b"t\ 4 at. %cd 

Mg#@^£ftTV^§ Cuj¥t^£ft& Cu-4at, % 
MgBBSUB 1 8 a^a^&tiTV^C fcfc* b> £fcB3 

mm i 4 «<?)iB«jsvjiEm*at-r.i»«Ki 2 tmmm 1 
4 rtta»ii* tifc g u — 4 a t . % m gmmm l 8 a 

fccDWfcT iNflll 6*5^ffi bTV^ C 

±ia* 1 

[0105] Mfc, C u - 4 a t ,. %M .gBBttJf 1 8 a 

<z>^fb ft Ktt«ft»©Ayr'fc b-T*W6^ s Ms OA 

I'26#Cu-4at. XMgfliVllSaSntiK-? 
T^a^fcCA-Ss Cu- 4 a t . 0 /oMgi8118 a 

[0 10 6] **a»g«.fc«S**<*:««©«38 
;£fififcJ:jh,tk 0>y JSC A 

tfcCu-4at. %MgIl 8^MIi:J:oT7D 

-$tTE»i i 4 u* a 

:©cu-4at. %Mg«i 8<Dm&&mcu<Dm& 

at: ct & +daai».a^* j wiii:***:«fcs job* i © 

— > a >»tt(DfiT« C u I #0«f ^ if 1 5 C 

[0107] M^s C u - 4 a t . %M glE^S 1 8 a 
*Bff*«-3M*Ojfcgt2 8*»*r*l»fc^ Cu - 4 a 
t . %MgSSl 1 8 afcH**.*V"CV^*Mg(Z)«fls* 
B 4^*;V*-# C u - 4 a t . %MgES 
11 8 a.©^*ft^Cu©»ft*^a©*pg*3i* 
5 *4v£vv£i:^£>, MS 5 0 0 P G, KMt^H 
1 x l D'^ltoorCDKlR^H^CiiJWSIftjaaHCJ: Dn 
Cu-4at. %MgEiI18aia«tbT<fe 
Mgl SIR 99 satfc * * £ 1: « ft * C u - 
4a t. XMgCflH 1 8 a±JH±tMj 0A12 8 4 

[0 10 8] ft43, #*KB»»fc*^Ttt* S#)3i<fr# 
S0MlhbT4 at . %CDMjf#H**-ttTV^«C 
u»^^Cu-4at. %MgiK*« 1 8a#fl^ 
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^ ^ s c u fiii a** fix v> a fc b t 

fcfc, MgOfttJiCs MiKAl, As, Cr, Ga, 
Ge s Iris Li, Mn, Si, Ti, XteZrT&o 

(^■*tt«JS^»H*«TaSttS') ^iCuCDMJ; 

[0 10 9] d^T% .^tt6.©7C*©=IHb«aj^<Z)«* 
S.fi-at*;V-*-— ©*/hBB«fcovvTttN Swal i n 
ra^o^^^j (p. 8 8 -p. 8 9, antt 

* £ ft ux mmm £*t vv> c u bessh t as * nt u s 

5n» *W«|.fc«fl3 ITMt^ M g 0 j&jgt 2 
6©ftt!)i:, m?Ll£Al 2 0 3 , C r 2 0 3 , G a 2 
20 O3 \ GeOj , I n-2 O3 , Li 2 0, MgO, Mn 

0 2 s S i 0 2 s T i O 2 S b < « T i 2 0 3 ■> XJ* Z 
r0 2 hft&o fits £*l&-(Dftfb*$K MgOj&H 

[0 110] & Cu-4at. %M g laUJi 1 8 a 

*m*«'5M.gOjftj«-2 e^mm-r^m<Dmmmmi^ 

tt, SJK5 0 0°C, •Uk9Bft4>iC«ti'«Mt^£E 1 x 

1 0 - 5 ToorT* t) , CtLttfiJS 5 0 0 °Cfc*5WT CuR 
WM g MX CDffifb ft S ^BE 

[0111] MS 5 0 0 a Ct:|H6-J i W*©«BE 

K»V^t, Cu-4at. %MgE8I18.ai:@t§ 

^T, Cu~4 a t . .%MffiSB«» 1 8 a.6D*#:^3Q:"r 

a t . % M gSffiM 18a© S ft: ft ft tCu tt^fb^ ti 

40 tlftV^— ^C*5V^Ts Cu-4 at. XM.gSKfl:8 
a K @ # & ft T V ^ M g *s K<b * ft s * © ^fb M g O 
#4«SftS&»s Cu-4 a t • XMg.fifi|18a 
*HK.I4MgO ft^ Me OAK .2 81fiJ&& 

^ft^>o 

[01 1 2] rtv^«±*fe, BfScp«Kfc.fev^"r^ cu- 

4at. XMgE«I18aiZ)±MfttCu©»ft# 

ft ^> ¥*»»^flEWT<0»*»H«* fc* W ^> 
17:^»y^©IKHai«*J5rVX fv^Gu-4at. %M 

5<? S*»g»*ffiW±©«W#Hft*C^W"«».2^v 
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xf'>7 c *sv> t hu ie © mmmcomwm t * n jb 

^*HKflS*I#*J*5 Sfcf K M g ©KfbtJ-C' feSMgO 
sf^^T^Tt^T, HSCMgWgMbtf 
Jtff h X , -€• © m ih m M g 0 *s ?S H & * © i: b T Jgjft * 
ftSftft, Cu-4at. %MgS8I18aSfflCli 
MgO©<fr*s£/jg&;fX, MgOgJg2 6W$ns. 
d<TT% £*i£ffl®'fbS : B§i,©¥i94itB\ Swalin 
m> rg^o^fj (p. 8 8 -p. 8 9, zin^-tt 

[oii3] cu-4 at , %Mgmi Bomm 

Mg<Dj*>P?X9 — V— A 1 O-tt 

'^k^fftSffil 0JtT»*S**:#'8rt\ Cu© 

s.m#8£ *fe c u 5tis tM gcommm-fr m& 

Mg#@i$tlT^SCuKfflV^7 7 7S/ii 
§Cul*ffilv|, +fr^V— -> 3 C u^ — 

[0 114] g;fe, ift^It:fi?ibfeCu-4 at . 
%Mgl 1 8S7P-^tTE«l 4ft*.SS£Kfflto 

^Tfr^T^S#, c©»£E©#»ftie^H^©'fftfc *3 
Sffi CO JMKbttSHft * £ 33 V>T ^® 3 *fT -p T *> 
£©&•&£», Cu— 4 at. %MgI 1 8 ©fid 

i o 1 1 5 ] $ mmm 1 4 fcsi«>a*nfc c u - 

4 at, %UgWMm 1 8 aMill 2 fc©HC4H£ 
^tSltLTT iN{£»jg|l 6£fflV>TV^#, T i 
NS111 6t:It$W*fflfiift<N C u itSiS-B- 
-f , C u - 4 a t . XMfCiM 1 8 a 2:«IHK 1 2 £ 
©MIOTCu-4at. %MgiIl 18a #© C 

u©ig^M 1 2 ^<D^mm±mtvxmm-r?>^<ox 
ftniiiv>o TiNMiiefflffifcDCs a 

{b~> U 3 •Sfls.S' 'J ^ >JB. Sfls?-* >I S ^{b 
*>^xr>M> S-fb^v^v^xirVjgi, 

[0 116] TiNSIil6fflIMi:bt7 

sts n a ©t- < , m ft & c v p m^x * £ 
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[0117] 

Cui*>^9, * ©Uja*s«fB C u <DM& «t & *> ffi < & 

URM * f s c 4; ^t- # s * © 

MZ)Cu SH^Ji © ffl «&3i» * fx -5 C i: ifi^sm C * S o 
[0 118] i*S2 tc«S45.a»#:^gC J;tt 

g*^ jfe^jgi?^© c ui? ©ffitsc*si»±^tisfc», 

[0 119] *fc N «*3l.3.fc:«a*al|tfr*»t:«fcn 

mmm±.w&mitffi±m(B&mfc&^x&t)ixx^ 

1/ x v -f y v — 3 >tftt cffitvfcfsMffi <o*v>8»a 
^^©cuBa^a^ai-s^fcAs-etSp 

JO [0 12 0] *«J«4K:i«***{*:*«*:«tft 
Sis CuE«UB±B*aioT^*«fl3l»±ffl©ftit*«C 

tf ©^Saafc .totcu gjnug ©fiifb ^ .it -r s fe » © 

[0 12 1] t&s «*3ll5K:«.**S»#:*«t:«t*l 

u^t@«^*tTV>S3fS©7£^* s Ag, A Is As, 
40 Au, Be, Cd> Cr, Ga, Ge, Hf, Hg, I 
n, Li, Mg, Mn, P, S b, Si, S n, T i, 
Tl, XttZ rtJSCtti U, -^.©..t^JfeTtt^^S 

», HDfi|ja«)Cu)R*6&SCuEII«MtS 
[0 12 2] Sfe, »*«8 t«S*##.i6«t«t*v 

«, cumizmm^tixi^m^co^mcomihmifi, a 

50 1 2 0 3 , C r 2 O 3 , G a 2 O 3 , G e O 2 , I n 2 
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Oa > Li2 Mg-0, MnOj , SiO; > TiO 
\) :> ±13© A 1 *ffl7C**.BI»* JVCl^SCuJKfrfcfc 

s c u mum ± b * ffi-f b# h a * c *s v > x mmm tsu 

15. 

[0 12 3] fl|*^-7.K«***#*«0«-jaS 

c© c uM^irat- ± $ v ? o — bTStti/xttE* 
ty 7d- fcff -5 £fc#wfgc&-5&#K ss'»-y ?d- 

T% Xl/> hDV-f '/U — ->a >MV£RXFX H'XV-f 

[0 12 4] g=£ s »*a8«:#*^.#i*:*lt©Slja^ 
ttiw^tuHU »f*.<t>7G*#.BI»*.*iJlrfl##BCuJt *) 4> 
fgv^ GuitMtSXgSVilffl C ulliffilCJ; 

«»&fcxscDftfc*> **i*:afi«*ini»L/«:**e.N 

ftV»CuItMLT, £ © CuM*gS?L»iESI 
f^fc«»atrx«**f Si Gulcilt 
XffiCuK©g^?L3UiBi8*rt©'J>&< i:*.-^^© 

siK)a»fc#io<oxafcj:oT.3irii*.nsfc«>«. cu 
cu«iffl*i>-fctt*«nes ;cv* ho 
v-f y ^>3 b v^v-f ^v— s^a ^ — msr 

o 

[0125] sfes mmm9 izmz^mfommommjs 
mz&tut, siocuitf^swi^^ at 
c u a »> <&«^* 2 © c uit *Kicmi ufe 2 

Jg«jg© Cu*t*e*tmfc ITIir^C t fci t) , y 
ff-rSit^^s ,r©2Jg*j&©CuM*ftW&Sfc:<fc !5 

fcia^fSMassgt^x^fc: y 70- a c k& 

X-%Z B b*>&. fg 1 ©Guli: LTMilMCuoJ; 
5&*2©Cu*t«fc>> *ffitttnE<0*©*«m-r*L«.s $ 

sws 2 © c u e> & -s e«s 2 © c ujn© ^ 

W7 h^7^ — 2/3>»f4Cfiinfe««)S>^7j 
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5$© C u Ei&JB £ IltS^J:*si!?§^* 

[012 6] ttc. mmmi o£*s3M*tt£EB®ci£ 

MuStiS** Cu J; *) $ ffi v^SB 2 © C uitlfttSXSS 

bT®i^?L3i»iEi»»ra©'i>^ < t*— * ta«>a*x 

|2fflCultI«bt, JgiavjB 2 <O CuJB 

?L3z.(±E®»F*iffl'i>5&< fc*— ^©a»ia*i:/)« i-3 

[0 12 7] tfe, H^i ifci5*»Ml©SS 
*fefc«tn«» SMitv iifflCuMiitsi 

# IB G u i ■?) * ffi V \* 2 <D C u JR 4 J^fiR f * XS x a Tf 
Ctt?> ©i§ 1 fiVl 2 © C uI4i»It<t t) 'J 7D- 

UXSSULXttBi»^lrtO'i>«: < £:*>— ^fcHa&ikirx 

a<Dft*>6'.ftu *»#*«4in^b^^e», soffit 

*s?>. 1 ©CuM±i-3f^©5u^^ia^$tL^^iW 
Gu i tl 4)fgV>*2©CuM4^J5)4b, itv?.^ IStf 
* 2 © C u«*iRttftXtt««*ftfc««>&toX« £ 
#-rS£i;fcJ:>)s |l(OCul0MlgfcI2©C 
50 u'JR<OAjitxa.2:fB 1 »V* 2 © C uJHO««axt±B 
^F ! 3© / J>'B:< fci-S'NffllftMXgk^St+i 
4 SB M b « K ff 5 - i: *ssrt |fc * 5 & 

»s ..±iaj»**7 ©«^© CuEH J; ») %ffiffitn:T% 

-^3 >wtsfe:®tifea4&a^*s;© c vLmumzmm 
Tzmtz, *®«jfixa*jgfcii«Mb-rs2i^A j T?* 

[0 12 8] £fes MF^JH 1 2 K*S4UMtttK<Z>lia 

sic in«» iBfeas $ titzm l aa^w 2 © c ujw© 
?LX{iE««f*i© / j>^ < tt) -is izm&>&£ titzm 1 a 

2 © C u K * e> «c S B4i'M ifi m C u M t ffi % © .tcJS 
t*> E^«^:f*h bT©ffiK4Mtfg«T5 X ii^T" g 

o 

[0 12 9] *fe, »*Jil 3fc«R****««©«3fi 
73^C<tn«, «6«IS&&M?l3^»BiK«l$^-r2X 
5<7 S©» % ^?LX(*E^»©'J>^< 
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mW*mo Cuifc«J»±ffl©«M**3l*BR*s:n«4# 

r * - .fc <fc t> . c© c u*fitRfi6itM©«a«K.«t -or 

[ 0 1 3 0 ] .ftfc, fll^tg 1 4 £ft$*#03£'K<Z>ti!ji 
Sac <fcft«, iKtl7lXfdSIMt.A02l>& < £%-;Ef.fc 

*±JB«J.Kfls*»l»±.**U WIM8»<D±fWiNBJh-aFn* 

h l/^T^^lz-^a >Wl$££ftfc«jffitt.©S5V'««#> 
)hfrj55$,<b C u E»B * 5 Z. £ &T° § S „ 
[0 13 1] Sfcs MftHl 5fc^S*»ft«gffl®jt 

r*xa<j«, ^bi0Sfig©^^ea^^;i/^-AssB^jB 

flj it, lenis ±ffi ± fc Bf « © ^ss ©»fb * mm t a 
ig? jscitiD, cm mm.m t @* £ ftt ^^s«^r 

c u«D»{b«9*«©«n»a 

«fe 5 <&/J>#V»c h^fis CuEigUgiBC&^TCu© 

[0132] £&s If^JS 1 6 £ft£##ttgK<Z)Si£ 
MCiliH, «B«*±iB±lcaMti.l»±«(©«[JR*JBja 

«ft3f H»*c*w-*:jiw&a*ff ?iaf* >k com 

ft # S ft 5 ¥ff .«*#EE & ±Tf i^>t SjMUV © £fr 
C ufflgMb#BI^£ft£¥:»®lS3#BEJ^TT& S 

#E * #T * Sfb « H « * (c £ tt £ tMU9 C «fc o T C u 
BIMlfcHft*ftTV%*flpft(67C**«(WIS-*JftT*iO» 
fb*J#£jS3ft.5 CuB«i©$ftt&tGu 
ttSMb&ft1\ ^ffliHb$&#£/$;*ft$:l">fctos CuIE 
««±ffltl*»f«CD7C*CD»fl5«l©#^«$ft» CO 

{0Wfflf8i*&I&HI» 

[EI 1 ] 1 ©*J6»*t«$*##*«*^ 

[0 2] H1.0*»»«6«©»lffl»3i*»*WW-r* 

feK>©xii»fasi (^©l) t-ss. 
[urn Hi©****«©*.i©«je2&**»iBi-a 
fctecxsiia (-e©2) T'fe-So 
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